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the two stat.ions indicates a degree of relationship so 
slight as to be negligible. Durin t.his period t.lie range 

0.026 r. cal. 
Onkgures  2 and 3 a cross has been located within 

the circles that inclose most of 6he doh, to show bhe 
niean value of the solar constant determinations indi- 
cated by the dots. A second c.ross has been loca.t.ed at  
a point to indicate the mean of solar c.onstant, vnlucs 
represented by the dots on t,he other corres onding 
figure. These two crosses fall on a line makng an 
angle of ver near1 45O with the axes of ordinnt.cs ant1 

above are not inconsistent with Abbot’s finding of a. 
high correlat,ion coefficient. between t,he mems of 
of synchronous values at  Montezunia and I3arqua Ha. a. 
arranged in order of magnitude i A  t.he solar coiiat.ant. 
determinations at  Montezunia.* Such a grouping elinii- 
nates very largely the day-to-day x-ariltt.ions discussed 
above ; and the correliitions found arc‘ the rcwult, of secular 
changes occuuing during tlie periotl covered by t,he t.lireu 
groups, and not real correlations hetween actual day- 
to-day changes free from secular rariat.ions. 

Furthermore, during t.lie period April, 1932, t.o Novtwi- 
ber. 1924, inclusive, a solar const,nnt. valuc is given 011 
S27 days. and on 299 of trliese clays. or on 1 tlav out of 
2.78, values obtained at, bot,li st:Aons were included in 
t,he menn for the day. The mean vnluc for t,lw wholo 
period is 1.922. On 36 clays t,lie vnliie was lws thnn 
1.900, and on 6 of these days, or on only 1 day out of 6. 
was the va.lue derived from determinations macle at  

in the monthly menn values was P roni 1.933 to 1.907, or 

abscissas, w Z T  icli inc icat.es t.lint. the results as sunimarizccl 

goups 

a Abbot, C. Q., Sdnr variation and forecasting, p. 20, Smithsonim Mise. roll., vol. 
i i ,  No. 5. 

both shtions. On 35 days the value was 1.940 or above, 
and on 4 of these. or on 1 day out of 8.75. the value was 
derived from determinations inacle at  both stat,ions. 
Thus, while inore than one third of t.he dail values have 

this is the cnsc with only about one sevent.11 of the 
values tha,t de srt froni the mean by more thnn f 1%. 

oiw out of every sis of these. extreme values is by ,4bbot 
grn~lt.cl U+ or P (rather unsntisfactorv or unsatisfac- 
tory), t.hey are not. ent,it.led to as much wcight as t.he 
mort’ rienrly arerngc values. 

Ahhot. holds t,he view tlint sinc.e there are more values 
with. large depar/wcs t.hnn t,lieory calls for, this is a. 
proof of solar It, is not. unusual to find 
such nn escess l i ~ ~ w e v e r . ~ ~  Further, in this part,icular case, 
it has been shown ahow that these extreme values have 
not, the smic degree of nccurncy ns t.hc rriiiaining values. 
Tlitwfore t.lie cscess in t,lieir number, which is sniall 
nuniericdly, can not. be accept.etl ns evidence of solar 
varinbi1it.y. 

I t  semis ericlent, t.lierefort., h i t  t.lie day-to-day Tari- 
:hilit.y of tlie solar const,nnt ilete.rminnt.ions, the standard 
(leviation of wl.lioli is less t.lian f0.70 per cent, depends 
largely upoil whether t.he solnr constant value is derived 
froni deterniinat,ions nin.de nt only one or at  both sta- 
t,ions ; t1ia.t it, reflcc t.s unnvoitlablc inaccuracies in p rhelio- 
mrbtric rcntlings, iiricl iri csstqwlating the rea d ings to 
wro iiir niuss: an(l  that. short.-periorl solar mrinbility, 
if it esist.s. falls withiri the limits of the probable error 
of the clet.elminnt,i~,iis. 

been derived from nieasureinents made at  is 0th shtions, 

111 riew of t. F ic above, and for the further reason that 

~ . .. 

9 S o h  varinhilitysnrl forrcnstlng. Smithsonion Mist. Coll.. vol. ii. No. S, pp. 1618. 
lo Ilrvnct. h v i d .  The cornhilintion of ohscrvntiws. (Cambridge. 191;) p. 33. 

T H E  PROBABLE 24-HOUR TEMPERATURE CHANGE (7 A. &I. TO 7 A. M.) AT MONTGOMERY, ALA. 

By JESSE W. SMITH and WELBY R. STEVENS 
[Montgomery. Ala., Weather nurenu Office. May 18. I m ]  

In  this stud the probable temperature change for the 

Montgomery, Ala. , has lieen determined by Iiieans of 
the Gram-Charlier frequency curvw for each month of 
the ear, based on 1,000 observations for each month. 

T i e  temperature changes were determined from the 
a. in. observations as recorded on Form No. 1001-Metl., 
beginning with 1934 and going back far enough to in- 
clude 1,000 days in each monthly distribution. Each 
temperature was taken to the nearest even degree before 
the change was computed, thus giving the change in 
2 O  units. This was done in order to  give actual changes 
considered in the verification of forecasts. 

The Gram-Charlier curves were selected because of 
the relative ease with which thev may be computed and 
their flexibilit wliich promised good fits in all cases. 
Reference to gigure 1 shows that very ood fit,$ were 

Charlier curves are particularly well adapted to nieteoro- 
logical distributions, because of their cspucit to take 

encountered in appreciable degree, especially in monthly 
distributions. 

It seems unnecessary to give a detailed description of 
the method of fitting these curves. Reference H made 
to Fisher,’ where a lucid esplanation may be found, both 
of the mathematical development and practical applica- 

%hour perio B 7 a. ni. to 7 a. m., 90th riieridian t h e ,  at  

obtained. It is the belief of the authors t a at the Gr,mi- 

care of both skewness and escess, which are li l -ely to be 

tion. However, for practicitl applic.ution, tddea will be 
nccessnry cont.nining the d u e s  of t,he generating func- 

and its derivatives up to at  least 1 tion vo(z) E --e-.?:2 
J5 

t.he fourth order. 
Coni utntions and the necessary control checks were 

in Table 1. t.o illustrate t,he method. 
Perhaps sliglitly 1)etker fits would hare been obtained 

hacl the p:ira..meters been computed hv t,he method of 
lend squares instead of tl:c method of semi-invariants, 
hiit the arit,Iimet.ical labor entailed mould ha.ve been 
alriiost prohibitive. 

It is well known that in rlenling with a limited series 
of observations t,he third and fourth nioments, or in this 
case the third and fourth semi-invnriants, are liable to 
considerable error, due to the chance presence of a few 
large departures. It was found in most of the calcula- 
tions tha.t this error was sufficient to cause a slowing up 
in the rato of increase near the tails of the curves, or in 
some cases enough to cause serious secondary inflections. 
It wtw found possible to oluiiinate this undesirable situa- 
tion by neglecting, in the computation of the third and 
fourth semi-invariants, the observations at  the tails be- 
yond the value z = (z - A,) :u >4. Inasmuch as never more 

iiiatle P or each iizonth, of which only January is shown, 

Jfirgensen, N. R., Undersfigelser over Frequensasdcr og Komlation, Copenhegen, 
1816. 1 Fisher, Arne, Mathematical Th& of Probabillties, New Yort. 1923. 
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than five observations were neglected, it appears that and the calculated frequency of such changes amount to 
there can be no serious objection to such a procedure. onlv 8 in 1,000. 

Table.2 shows, by months, the probability of a. 111. re 1 shows the observed distribution and the Gram- 

in t R e verification of forecasts. The siiiall chance of a and all the constants. An interesting feature is the per- 
temperature change exceeding 6' in the summer months sistent negative skewness, even in those months when the 
is noteworthy. In  Bugustiboth the observed frequency annual march of temperature is downward. This nega- 

tern eraturo changes exceeding the stationarykmits used cumm of best fit, as well as the type equation, 

1. 

I n 

ao. 1 
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TABLE 2.-Thc probability of tempernitire changes (7 a. nr. io 7 a .m. )  
(11 Montgomery,  Ala.  
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